Background: Controversy still surrounds the choice of screening methods for gestational diabetes mellitus (GDM). Updated guidelines on hyperglycemias in pregnancy, recognizes 2 categories; Diabetes in pregnancy or pre-gestational diabetes and GDM. Early screening and diagnosis of GDM prevents maternal and fetal adverse outcomes. Study Objective: The aim of the study was to determine the prevalence of GDM and associated risk factors in a population of pregnant women in Enugu, South East Nigeria. Materials and Methods: The study was cross sectional and descriptive. All pregnant women attending the antenatal clinic were eligible for the study. A risk factor assessment questionnaire was administered. The one step universal screening with 75 g oral glucose tolerance test was used. The results were tabulated and categorized according to the World Health Organization (2013) Diagnostic Criteria. Statistical analysis was by SPSS version 21. Result: A total of 205 women were initially screened. Risk factors for GDM were identified in up to third of the subjects. They were aged 15-41 years (28.6 ± 4.9 years). OGTT was performed in 142 of the subjects (who came fasting). Gestational age was 8-40 weeks (28.5 ± 7.3); gravidity, 1-9 (2.4 ± 1.5); parity, 0-4 (1.3 ± 1.4); miscarriages, 0-5; and live births, 0-5. Blood glucose levels were 60-145 mg/dL (85.5 ± 12.5) fasting; 77-229 mg/dL (131.8 ± 27.2) at 1 h and 72-223 mg/dL (123.1 ± 25.0) at 2 h post glucose load. The WHO (2013) criteria for GDM were met in 51 subjects (35.9%), WHO 1999 in 29 (20.4%); IAPDSG/American Diabetes Association in 54 (38%); NICE in 44 (31%) and DIPSI in 25 (17.6%). Three subjects had diabetes in pregnancy. Previous miscarriages and macrosomic babies, family history of diabetes mellitus, previous GDM, hypertension and recurrent urinary tract infection were found to be significant risk factors for the development of GDM. Conclusion: The study highlights the high prevalence of GDM in our local population. At every level, screening and management of GDM should be incorporated as a routine antenatal service.
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Result: A total of 205 women were initially screened. Risk factors for GDM were identified in up to third of the subjects. They were aged 15-41 years (28.6 ± 4.9 years). OGTT was performed in 142 of the subjects (who came fasting). Gestational age was 8-40 weeks (28.5 ± 7.3); gravidity, 1-9 (2.4 ± 1.5); parity, 0-4 (1.3 ± 1.4); miscarriages, 0-5; and live births, 0-5. Blood glucose levels were 60-145 mg/dL (85.5 ± 12.5) fasting; 77-229 mg/dL (131. 8 ± 27 .2) at 1 h and 72-223 mg/dL (123.1 ± 25.0) at 2 h post glucose load. The WHO (2013) criteria for GDM were met in 51 subjects (35.9%), WHO 1999 in 29 (20.4%); IAPDSG/American Diabetes Association in 54 (38%); NICE in 44 (31%) and DIPSI in 25 (17.6%). Three subjects had diabetes in pregnancy. Previous miscarriages and macrosomic babies, family history of diabetes mellitus, previous GDM, hypertension and recurrent urinary tract infection were found to be significant risk factors for the development of GDM. Conclusion: The study highlights the high prevalence of GDM in our local population. At every level, screening and management of GDM should be incorporated as a routine antenatal service.
Introduction
Increasing prevalence of diabetes worldwide is reflected in increasing prevalence of gestational diabetes mellitus (GDM). The world prevalence of GDM is 1-28% depending on the screening criteria [1] . Hyperglycemia, caused by GDM or preexisting diabetes is associated with maternal as well as fetal complications including gestational hypertension, pre-eclampsia, increased rate of caesarean section, fetal macrosomia, sudden intra uterine death, birth trauma and increased perinatal mortality [2] . The risk is strong and continuous and has major implications for public health. Therefore, the identification and early diagnosis of GDM are important for both maternal and fetal health. Over the years, various authorities have tried to produce a consensus set of guidelines for screening of GDM with limited success [3] . Following the HAPO Study [4] , the International Association of Diabetes and Pregnancy Study Groups (IADPSG) [5] published in 2010 a consensus panel recommendation on the classification and diagnosis of hyperglycemia in pregnancy. The panel distinguished between Diabetes in pregnancy or pre-gestational diabetes or overt diabetes (diabetes diagnosed during the early pregnancy or before conception by non-pregnant criteria) and GDM, which is hyperglycemia recognized in the second half of pregnancy and not meeting the criteria for diabetes in pregnancy. These new diagnostic criteria were endorsed by the American Diabetes Association (ADA) [6] , the Endocrine Society [7] , the WHO [8] and FIGO [9] . Furthermore, the WHO 2013 guideline on GDM, clarified ambiguities in the IADPSG criteria related to ranges of plasma glucose values for distinguishing diabetes in pregnancy and GDM. Other notable guidelines in use for the diagnosis of GDM include the ACOG [3] , NICE [10] , and Diabetes in Pregnancy Study Group India (DIPSI) [11] . Their schedules and glucose thresholds are set forth in Table 1 [3, 12] . Oral Glucose Tolerance Test (OGTT) remains the cornerstone of diagnosis of GDM. Two approaches to screening are currently in use [3] . In high risk or selective screening (ACOG and NICE [2015] , the screening is usually done at 24-28 weeks of gestation except in women with high risk factors who are screened at first visit (ACOG). In universal screening (ADA, IADPSG, WHO and DIPSI), screening is done at first ANC visit (by fasting plasma glucose or random plasma glucose or HbA1c) and then at 24-32 weeks and at 30-32 weeks (DIPSI).
Materials and Methods
The study was carried out at a state-owned secondary medical facility that offered antenatal services to women. The study was part of the activities in commemoration of the 2017 World Diabetes Day, which featured "Women and Diabetes." Prior to the investigation, the women were fully sensitized, mobilized, and informed consent obtained. They were well informed ahead of time to come fasting. The study was done first thing in the morning. All attendees were eligible for the study. A risk factor assessment questionnaire was administered. Fasting and random blood glucose measurements were made using standard pre-calibrated glucometers. The one-step universal screening with 75 g oral glucose challenge test was used and offered only to those who came fasting. Seventy-five grams of anhydrous glucose dissolved in 250 mL of water was administered. Blood glucose measurements were made at 1 and 2 h subsequently. The results were tabulated and categorized according to the World Health Organization (2013) Diagnostic Criteria and Classification of hyperglycemia first detected in Pregnancy. The results were also compared with other diagnostic guidelines ( Table  1) . Data were analyzed using SPSS version 21 (SPSS, Inc., Chicago, IL, USA). Descriptive statistics were used to describe the population. Categorical data were presented as frequencies and percentages. The relationship between variables was explored using 2 × 2 contingency tables to determine chi squares and associated p values. A p value < 0.05, was deemed statistically significant. 
Results
A total of 205 women were initially screened. Multiple risk factors for GDM were identified and presented in Table 2. They were aged 15-41 years (28.6 ± 4.9 years). Their gestational age was 8-40 weeks (28.5 ± 7.3). A total of 142 subjects underwent the OGTT. Their basic data is presented in Table 3 and Figures 1-3 . Only 3 of the women were < 20 weeks gestation at the time of testing (2%); 13 were 20-23 weeks (9%), while the rest were > 24 weeks (89%). Applying the blood glucose cut off points recommended by the various guidelines ( Table 4 ; Fig. 4 ). However, DIPSI had a sub-category of glucose intolerance in pregnancy (gestational glucose intolerance), which is peculiar to it and so cannot strictly be compared with their diagnostic criteria. Prevalence of GDM by gestational age is shown in Table 5 . Three cases met the criteria for diabetes in pregnancy by WHO 2013 criteria (2.1%). FBG was the major contributor to GDM diagnosis by the WHO 2013/IAPDSG/ADA criteria (85%), 48% for NICE and only 7% for the WHO 1999. The major contributors for the WHO 1999 and NICE were the 2 h post glucose values (Table 4). The 1 h post glucose values were abnormal only in 7 cases and it was the only abnormal value in a single case. Two abnormal blood glucose values were also found mainly in the WHO 2013/IADPSG/ADA group (31%) as well as 3 cases of 3 abnormal values. Several of the traditional risk factors analyzed proved to be significant risk factors for the development of GDM (family history of diabetes mellitus, previous GDM, having a baby weighing ≥4 kg and recurrent UTI Table 3 ; Fig. 2, 3 ).
Discussion/Conclusion
Though the burden of diabetes is high in low-and middle-income countries, limited published data exist on the prevalence of GDM in such countries. In a review [14] . The reported prevalence for GDM were usually low (< 7%) [15] . In a South African study that adopted universal screening and 75 g OGTT, the reported prevalence was 25.8% for the IADPSG criteria and 17.0% for NICE. The study noted that the prevalence would have been 15.2% with the IADPSG criteria and 3.6% with the NICE criteria had selective screening been used showing that selective screening tends to underestimate the true prevalence of GDM [16] . The situation in Nigeria is plagued with the same lack of definite consensus on criteria for the diagnosis of GDM. The 2013 Clinical Guideline for Diabetes Management in Nigeria recommends both the 75 and 100 g OGTT [17] . The few studies conducted used the WHO 1999 criteria. Screening was selective and data was retrospective yielding a prevalence of 3.3-13.9% [18] [19] [20] [21] . In a report by Kuti et al. [21] , 13.9% of cases of GDM were diagnosed in the first trimester and 55.7% in the third highlighting the fact that universal screening will capture more of those at risk early enough for the desired intervention. A recent report by Imoh et al. [22] , which was a retrospective analysis of selective screening for GDM using the updated criteria showed that 15.9, 20.2, and 15.7% of the women had GDM according to WHO (1999) , IADPSG and WHO (2013) diagnostic criteria, respectively, while 4.8% had DM in pregnancy by WHO 2013 criteria confirming that GDM prevalence will increase using the updated criteria. Similarly, a study by Nakabuy at al. [23] reported a GDM prevalence of 31.9%; of which 23.8% of women had no known risk factor. This underscores the fact that selective risk-based screening underestimates the prevalence of GDM. In all these reports and more [24] , the same risk factors in varying degrees of significance were identified; increasing maternal age, maternal obesity, family history of diabetes mellitus, previous miscarriages, stillbirths or GDM, and fetal macrosomia as was seen in this report. The current study recorded a high prevalence of GDM. It was a universal screening irrespective of the risk status of the subjects. The updated diagnostic criteria were adopted with resulting predictable increase in the prevalence of GDM as high as 35.9% [25] . Previous reports have noted that a substantial number of cases will be missed using a riskbased screening approach, therefore, reporting lower prevalence rates [16, 18, 23] . In this study, OGTT screening was done at every gestational age, unlike guidelines that recommend screening at 24-28 or 24-32 weeks gestation. It is likely that this was contributory to the high prevalence figures obtained. Late antenatal booking is well known in this culture. This practice means that a substantial number of women may not present themselves for screening at the required gestational age window, which is said to be most beneficial to improve outcome. However, it is an interesting finding that before the 24 weeks of gestation, a comparable percentage of the women had developed GDM as seen in Table 5 . This was highlighted in the report by Kuti et al. [21] , where > 10% of GDM were diagnosed in the first trimester reflecting those patients with pregestational diabetes. Early diagnosis of GDM is beneficial to mother and child because it affords time for the necessary intervention to be implemented. Late diagnosis offers limited benefit, but provides information about risk status for future pregnancies and DM later in life. Lack of uniformity of the various international guidelines on the diagnosis of GDM is breeding considerable confusion in the field. Thus, the GDM prevalence across the globe varies from 9.2 to 45.3% depending on which criteria was used [26] .
Consensus on a common diagnostic criterion for GDM is needed. The study highlights the high prevalence of GDM in our local population with the potential for serious adverse maternal and fetal outcomes. Universal screening appears to the best approach to detect most of the affected population right from the first antenatal booking. The WHO 2013 criteria offers the advantage that in resource constrained settings, more than 80% of the affected population can be captured with FBG alone. Unfortunately, in most institutions, the problem of GDM is unrecognized and scant provision made to address it. It is recommended that at every level of antenatal care, sensitization and screening for the detection and management of GDM be incorporated as a routine antenatal service for the best health outcome of mother and child.
